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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an air-fuel ratio control device for an 
internal combustion engine which can improve emission characteristics of 
exhaust gas by performing air-fuel ratio controlling according to an engine 
operation condition or a condition of a catalytic converter, and thereby always 
securing the maximum emission control rate of the catalytic converter. 

SOLUTION: An air-fuel ratio control device computes a maximum oxygen 
accumulation amount 02MAX of a catalytic converter 14, and forcibly vibrates an 
air-fuel ratio so as to improve an oxygen utilization rate 02USER of an oxygen 
accumulation amount 02STR accumulated in the catalytic converter 14. Variation 
speed of frequency and amplitude in the forcible vibration is linearly or 
hyperbolically renewed according to space velocity SV and catalytic temperature 
TCAT equivalent to an exhaust gas amount. It is thus possible to always secure 
the maximum exhaust emission control rate in that state, and improve 
responsiveness when an engine operation condition or a catalyst activation 
condition is changed. 
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I" 1 j fc-fe-yh£ix4. V^1*^75^FCAT02MAX, F 
CAT020i><i r i j X'^b^ity y^FSimm r 0 j 

fc'J-te-yHL (Xf77Sl 12) , 7 7^FCAT02MAX 
fc«J:l^7 7/FCAT020c7)V^1'ix*»*fffi r i j 
<i75^FSIM$r€ r l j £-fe. y H-f4 (7.-f 7/S 1 

13). OUT', TcE»02tyfl 6<oaWj#R« 
Lfc*»iTd*»*f!gW* (Xt'/TS 114). K&L 
X^%^bZlt7 yfFREMZm r 0j fc'J-fe-yM, 

U-f-y 7*S1 15), RlsLfci:#li77^FREALS: 
ffiri j fc^hti Ux-y 7*S1 1 6) . 40 
T, ^il^><07^FSIMtJ«J:t^FREAL<7)ffi& "J^7 
7rtXhri-& (Xr-yTSl 17) . 75^FSIM 
COWilFSIM ( 1 ) fcitf FREAWMlftfflFREAL 

(N) coffltf-fftm r 1 J T*&*a>£ffli!IU P3ffi# 
t it r 0 j i: S= lc{iS7ci^#«M02MAXcy)tt 
SrifiE1-.5^t^<*/U-f->-$-^71-|» (XtvTS 
118, ^r-yTSl 19). 4fc, Xr yTSl 18 
tZ&n&77'/FWiPL<rm&fflJ i r 1 j X'fr-07y?F 
sim ( i~n ) <ov^Tn*Hoffi*5 r i j x-hhb #(ift 
^K^g«fi02MAXOtt^^iE1-S^i:^<2(s;l/-f->- 50 



«BJ200 1-1 5 2913 
1 0 

Ur-y7-S120) . Xr-y 7*S 

1 1 9(C*JJtft79/FSIMW*«WW« r 1 j T-*>-?7 
7/FREAL ( 1-N- 1 ) CDVvfftrfKOffitf r 1 j fj> 

h b % i±&±mwmM.02mcr>mmmth z b%< 

*!V-^-y*$tt-th (Xr-yTS 12 1), X-f y7* 
SI 20tCt3(t&7 7^FSIM ( 1 -N ) <7)\\?tl<7M 

t> roj T*afc&JilI8<0llH«^TCAn;:*tt 
*lt*J i «miO2MAX<0tf«rAO2HAJ«ftt«ii,L U 
T-yTS 1 2 2 ) , ft*i^Sf»02MAXOfiia<TI»# 
<lO2GL$rT0Si:^{i: (^fv/Sl 2 3 ) 
W»02HAXtfMI«:T B fi*«02GUC'; 5 -y MBS L/C 
(Xf77Sl 24) V£K71-4. 7.f-y7 

S 1 2 lfct>tt&7 7^FREAL ( 1~N-1 ) OWfft. 

coffit r 0j x-htb^tn^mtmycKiizm 

l.«7;i?*#»*02MAXWffiS:A02MAXit'(tti^L (X 
T-y7-S 1 2 5 ) , ft*8&^*02MAXOtt#±fiRtt 

oxwimiLib^i. (zt -y?s 12 6) fckmmw 

«*02MAXcy)ffl$r±ll<i02GH(C'J 5 y hJOSLT U 
T-yTS 12 7) *^-f-V**T1-4. 
[004 3] [£MtA/F<D8tSg (MH5 ) ]01O 
«iS^JtitS/U— f-ySr^1-7a-^-v-hT'*&. * 
/P-f-VT'li, ^itA/Fcoffl^Smcffi^l-SU- 

5 ntxjiizjz tiismtwsEmKo 2 m \ ^xm? 
\4i,z%j^mmx<7)%m£A/F<r>m%. 

Srff^rd. 41 s , ±a«O02-fe^1fl 5<Ofcb^$-fflv^ 
«A/ F (7)7 -f - HA -y ^ UW*Xblfrb' 1 

imwh (xf7/s3io). sflut^-f-KA 

■y ^$iJffll+0 1 # KUflfra! p fe O 2 -fe 1 5 fc 

OWEtfiRK O 2i0jD*¥^lfflK O 2RMDSrgQ«4 i 

"JKtti-fS (Xr-y7S3 20) . 

[0044] 

[St4]K02RMD = a3 X K02 + (1 
-«3) x K02RMD 

« 3 imW*>b$:%tb h tz^nm 1 co=5r4 Lffi 

ar»*. 

[00453 4^:, WlayA-^ 1 4iHlFco±BiEfflas 
j»it$:^1-fflIE<^K0 2<7>iD*^<lKO 2REFS-, 
SW#*><5>I«|3VA-^ 1 4 4T<03Wl**«UTR 
*5t=J: 9**1-4 (Xf--y7S3 30) . 

[0046] 

[^C5]K02REF = «4 x K02 + (1 
-a A) x K02REF 

^ iT. a 4 1«fm#*^l4«3 WN-^ 1 4 4T'<7)« 

»«3J:9^v>ffit:igS$ixS. 352<0&4U&$ca 
4{ix>yy«j»6«c«|tiEt'C^4Sffl-C*9, «i 
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[0 04 7 J MWfflK0 2REFi;, TSSil 

o 2 -fe y-fl 6 le J: &«IW)?ftff s D A fcjoifc ft* 
¥*=HIK O 2 RMDfc COJt fctttW 6 i t K <* -5 T jBSSJt 
F/AfcJWHl/C (^r-/rS34 0) 

tt*. z<D-ftiMSD\ixmt&Tmo2*yv 

{Ci'9 0 2-fe:>-tl 60a}^fcJCtT^$n. dOf 
ililS D A TK O 2 RMD/K O 2 REFD6£fliIE"f S £ i: 

Vtf»I^Bto2mitsai** «ft t * - b 

*7t. AT7 7S3 1 ox'*-y>)V-r®mz'h 
htmrnufct *Ku«aEJtF/A*« r 1 . o j . 

K O 2 RMDfc J: K O 2 REFSr - t^l-fUiBf 3ettfc«3e LT 
Uf-yrS 3 5 0 ) ♦fr-f-fMITf*. 

[0 04 8] Ujm3>^-?cr)wmwmmo2smcr>m 

X'liC O b O 20 2 *a£»t*&iH««*02SrR*Jt 

jfet*««3wc-^«wi«T^*aMrr6. hi 1 

mt*y/*-9 1 4T1i, A^)SW»A/FA>''J 
>yf-ffifc*l>fcSfc»i CO + O - C02 »a 
Rfttf&Z 0 , SflSJt a / f j6« - ymizh h b & tctt 
02 - 20 <ry®M&.mimz&. Uci^T. 
6 K J: *) SBJt A / F#»J-y?-fflHc*4fc*02*> 
»ffi&«A%$3yyW l 4*>APtcft*3ttUrx<0 
co«js*>^, aA/Fii'j-ylc^i 
taO20>QiNM&im3yrt-* 1 4f3APfc*6 

is#A«o 2aw&6»fe**i«uicajs*i4. 

[004 9] 

[$C6] -d/dt (O) =kl- [COF] • 02STR 
d/dt (O) =k2- [02F] ■ (02MAX-02ST 
R) 

■r-r-e, 

Q:©A2£v* 
O : 

[COF] :APCOM(ppm) 

[COR] : SiPCOiftg (ppm) 

[02F] : APO 2jftK (ppm) 

[02R] : ajP0 2jltS (ppm) 
d/d t ( O ) : m«8»t* 
kl, k2:R*GflSR 

ffiftkl. k2tt#fltf)*&lf> (R) . MttaftTCATC 
J6fcTR*7£J:9*aiS:fc*. 
[0050] 

[$7] kl = klR X klCAT 
k2 = k2R X k2CAT 
ZZX\ klR, k2R:^M 
klCAT, k2CAT:£Kffi& 



(7) #Hfi2 0 0 1-1 529 1 3 

1 2 

8fcrS7Kjjrt«k3£. KJGffiftkl, k2li*iveft*fl: 
CMKklR. kfflfcJtfiMKRRklCAT. k2CATcr>«TSi 
SftS. HI 2titggffftkl, k2*««&f**fl:fl» 
klR. k2Rfc«k klCAT. k2CAT<?)<I£iKt7" 

JdBB«6fiJ:t«W7*»4»Stt<0lBIW 
«J|02STR*«*ft4>fL4. 

[005 1 ] tm? y*~? 1 4c0K»#a«O2STR*{ 

W. roj ~gA®5ggffl*02MAX^i*iffloKfflt*l > i: 
§ Bi«3 y/N'-^ 1 4 coffip t^aawttt 14.7 

io nfflHzbitf, mmt**o2snwm r o j ot** 

v^iSAK*#«ao2MAXtLho t * Wilier? yA- 

[0 0 52] HI 3\nm3y><-?izxj}Zti&$m 
iiwmXc A/F b C Offigfe itfo 2 ffiSfc ORffi 

14. 7J3Lhf*6fc0 2«BE*fflv^j|!l»3>'yW 
1 4 rt<0B*#«*O2SrR^[:#AO 2 5r^iHL. #E 

a/ f #a«it 14.7 mvh hbC 

20 OiWS:ffl^-C«Bl3^Wl4rt<0K«W«O2S 
TRW^h^AO 2 fcJWj-f * . KX*ltt02STRaaft 

[ 0 0 5 3 ] 0 1 4 \$m& 1 4 l*l?)K3fi§« 

fibioS^JtA/F (*g£ifcF/A) (rmSLii-l-yiz 

X *)*&Ztltzfm-3y><-* 1 4±»»)2$!ifcA/ 
F (AFIN)*>TI!arS^AFstoichiiri 

4. 7j 5fe«Ty>yf-«fc:ft4*»4f3*»*flg!lt4 U 
r-y7-S4 10) . ffiflUtA/F^'JvfHifcftii:* 
30 HI 3<9#tt(Cg-^TAF/ [CO] V-yTfc.fcOC 
0«* [COF] fcUBIft* Ur-y 7'S4 20) . $ 
§RS*ifcco«K[coF] £#^Tffij£<offcft6££ 
(?|>-d/dt (O) *a#e**aW»S(kl- [CO 
F] ■ 02STR) t2ISB«!SSVS«Jttiif:tJ:«3» 
S#«*02STR<y)^-ft#A0 2 (-d/dt (O) ) Sr 
tOshh (AT7 7*S4 25) . ^^T. ^HSESSVti 

A/F^U-yffl!ltCj)St$AF/ [02] -7-yT^J: 
0O2SS [02F] ZmO-h (Af •y7 , S4 3 
40 0) . «BRS*Ufc0 2»K [0 2F] SfflV^IB*^* 
5t6cOd/dt (O) iCiii^^jacOJS (k2- [02 
F] ■ C02MAX-02STR) fc£Bj&KS V£J|ifl:-f 
t tJ: 0®^SftO2STR^-fb#AO 2 ( d/d t 
(O) ) fcJUW* (^r-yrS4 3 5) . *ajS*Ut 

2STR ( n — 1 ) taoiT4ig<OttJIWI«02STR ( n ) 

znmtz (Af77S44 0) . &&ztitiwmwm 

M02STR ( n) *«|}SE»fSTRfl02STRL«:T[a-9TV^ 
t>fr£$»*imtl> (AT77-S4 50) . 
50 \^bmmiltzb % lZl±mZ7 7^FCAT020l:ffi 
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ri j fc-fe-yhU ME77^FCAT02MAX^fi r 0j fc i 
Dt'yhfS UT-y7°S4 60) . O^K, 
S02STR ( n) roj £f&£LT {At»/7SA7 
0) . afrW-^yftRTf*. Xf--y7-S4 5 0t-i?fg 
S«S02STR ( n ) *Wg<0TRSfiO2STRL$rTHl-5T 

fifci:*tc{i«E75/FCATO21)Srf| ro j fc'J-te-yh 
U filE7 5^FCAT02MAX^il r l j (c*>y h-fl, (X 10 
Ty7°S4 9 0 ) . ore, iSSS?#m*02STR ( n ) £ 
ft*K3it#i»02MAX<7)il£f&£lT (X-r-y 7'S 50 
0) . *)\,-*>mTth. XT-yTS4 8 0T\ K 
SSW402STR ( n ) *Wg±IWl02STRHS]Bi.rv^ 
*v*fcTOJS*ifcfcSfcttA^*TS5 1 0T'77^F 
CAT020fcJ:t/77^FCAT02MAX<O3K*S:ffl ro j fcU-b 
^LT^-f^lTTf ±te7 7^FCAT020fc 
J: 5^FCW02Mffl{±^^i^ffl*jR3M^-f- 

[0054] K*#«*02STRC7)±(S(102STR 20 

H«J:tnTRtt02STRLttftBKiBBETCATCCtT3ai$ 
fli. HI 5Jitt«iiflETCATfc«-r4±fiMI02SrRH*J 
iin r ISffl02STRLOffl^-r^7 7T-^i.. INtOR 
««ii«TCATt:i6tTSM:1-*. BP*>S4& 

2MAXJ2bfcl>fcM<»»l«, isSflMit&i'ej: 
8UL B0^i6Wft7<i**«fili*^UOTW. $^>* 

02USE= / T V1+ I d/d t (02STR) 



(8) «fW2 00 1-1 529 13 

1 4 

6E«3«Kt:tt#tiW» *£*fc«8B?te« Hi 5fc 
5** JSC, ±TR8ffi02STRH, OCTRLfflOSfttKBSS 

[0055] *fc, IH^TCATttxyi'V^ffl* 
flHUETCATi: |iI«(C±|®ffl02STRHfc J:tTFRH102STR 

T&<. WK^-fbS^jtff ejfiS tT±PJltt02STRH 
t TIWa02STRLiaitf3B*flW)* i o fc£SE LT t i 

w 

[ 0 0 5 6 ] HI 6ttBf5£*VW<-5'a >5rHff L 
tzmSlZti »t £ i«S«*02STR^^6^^Sr^-r?ft 
«JHT'&&. K»#S*02STR(±^JtA/F^ 'J-y 
f\ U-yR»5IMfc:iStT«BlU K3g#«»02STR 
*<TI8£02STRL£T®£ t # *>& Ui±RBfc02STRH£ 
Mt&tZMZ, -eix-fil(7)77^FCAT020, FCAT02M 
AX#ffi ri j (c-fe-y hSfl*it*^SflTV^4. HI 

6. 

[0057] [®**lJW£02USERc7)iaK («7 ) ] 
«3yyN'-^14rtcOKS*lJffl»02USE{i» 

*02sriw)iu»tc»-> TuflmMcsw *«* wast- * 

J>S^(iTH«l02STRL2:TigSfc&J±« 
jE«R»KpenaltyC«J|C$<l4 . 
[0058] 
[&8] 

"Pd t-Kp e n a 1 t y X A T 



St5e8^KS^a»02STR(±2: I AO 2 I tHJBTikffW 
&<0T\ iWRWffl*02USEIi«E«9 CS-f J: 3 fc*Kfc 

I AO 2 I <0SWt»*i:f . 

[0059] 

[ft9] 

N 

02USE=£ | AO 2 | -K penalty X AT 

ZZX\ ATIiK^«Wfi02STR*^F[5gtt02STRLOT 

•f. ffliEf*SKpenalty(iB>racy)7 7^FCAT02MAXfeJ: 
r/FCAT020tf« r 1 j tc-fe-y hSilTV^kStcKJKH 

[0060] ffij£Uda&3 W<-^ 1 4^Mb*(Cffl 
BW-4M*PJffl*O2USERJ«!t*10fc:i3V^3S«*i % 



40 



[006 1] 
[»10] 



02USER=Z C02USE) /T 



i*BTtt02usE3&«j|[ajs*i*a»ig»NKffls 

[0062] O2USE{iHff^B#0 ( T ) *fc 0 
[0063] HI 7imm W*O2USERC0?Hfl[;l/-^ 

y^^-f7o-^-v-hTS>S„ ^-f-yji^-f -7- 

1 0«»«»f(ffl*o2usEiw)aw«rff«r a i 
so oizzux^z. t-r. wm®ntfNmztx^% 
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1 5 

wzifrtmttri ut7rs5io) . mix^ 

%^t% dZim&V 7?7F CAT02MAXJ> & V >t J7 5 7" F 
CAT020Wvf*lfr#li r 1 j fc-fe-y hSfVO*****? -5 
frfcflMtS Uf77S520) . IrVflfc^S/fc 
£ r 1 j C-fe-y hSftTVvfr^fcifcfcmislttWlSB 

fiJfflftO2USE{c4-0^k^ I ao 2 I Ztatxmt:* 
®mmm&o2usEt-rz> (xr-/rs5 3o) . oy 

t. g^STS-ATifjDL. JiiUIEl&nSrffi r l j ^ 
^'J^yMt (^f77S540) 
T-fS. Xr^7 , S5 2 0"C75?'FCAT02MAXfcSWi 10 
7 7^FCAT020OV^*^ffl r 1 j fc-fe «y h ZtlX^ 
hb% KttMEffi&KpenaltyfcfirilJjfc TOKSflfflft 
02USE*><5>$$gL (Xr-yrsSSO) , buS^X r-y 
7*S 5 4 OT»i^T£ATiiflnU ffiSIHStn £tf 

r i j y ? y * y h LT+^-^-ySr^j-f 6 . i 
t s fc«iWfiiffl*o2usE*«awiaT-c»» l tr 

*Hffl*02USERtSW"f 4 1 fc i> (cK£flffift02USE 
iHS r 0j tU-fe-y (Xf--y7-S560) . $f> 

g»l^T&J:tfAJIia&n£tt r 0 j KU-fe-y h 20 
LT (XT-y7'S57 0) *A— f-ffclTrr*. 
[0064] JSLh*LfcWR3Mffl*02USER<oa»*ll 

tft s t . «i » ii 1 6 tsR-r <t o tcAvsmx'tetm 

3>rt-jr 1 4rtc7JK«S««02STWift*S«#a* 
O2MAX«0TI®«O2STRL b ft*Kfl#Wi02MAXcy)±|5S 
ttO2STRH<0iaSr* l 5iBLTV>436«, «^gSS#«*02 
MAX<75THffi02STRL b ft*R3t#l»02MAX?)±|KflIO 
2STBHK31 V Sfcft(C«EflaftKpenalty 

fimmt$tiwmmm&02\&mT&ijmzft'?x. mm 
mmo2ssmt/b2^mt%&. ttz, B^maxa 30 

ttJgnyA-? 1 4flttI»Sftft02STRjrafc*jgSS 
Sfi02MAX(y)Tia<102STRLtS^cK*S«M02MAX^ 

USEtt«!^|6|TlHS«ffl*02USERIi*# V\ CO$eB 
T'{ii?^OT*02USER$:S»S3t* , )(CA--^<->-3 

rjyA-* 1 4rtc7)K«sa»02STRS-l i F^S-ff;(:vS 

Lm-f»'iffl*o2usE{iBo®acy)a c t 9 tra* 

[0065] [aBKJtMff (8PI8 ) ] ±IB>« 40 

»KT $^imiffl$ 02USER Srffl V 

■f*. 01 8te£0*Uttf)§Si#J» (A-^<-y 3 y) 
<y)5ea$r^t7o-f-^-h-c*>&. Hi 9Ji01 8co 

S. 

[00 66] a-f, m^'J^f^ii'J-ycfW 

d^flML Ur-y7*S810) . ffl i"0j ttot 

wttiitti^-^yzm-t i. m r o j tc&^-o^ 50 



&H82 0 0 1-1 5 29 1 3 
1 6 

(oy^jv? -Y v t p LcoffiA 1 r 0 j fc^-?3t*»t*3*»S: 
«JL Ur-y 7"S8 20) ,1 ^0] (C&oTVV&it 
iitf*;P-f-y$r^T-ri>. ft >"0 j fcfroTV^tfx 
{f7 7^Fpert*>*fi roj Xhkfrb' P^SrWJ-f* 
(Xr-y7°S83 0) „ 7 5^Fpert#jI r o j X'foh 
b % Mm® t pert R Sr ^7 f ? >f "7 1 PRfc-te y h L 
(Xr-y7S84 0) . flRRKptcfl ri+Kpe r 
t j £l&£LTi) •£!> (Xr-y7S8 5 

0 ) . 75/Fpert$rffl r l j fc-fe-y h LT*;l/-f-y 
Sri^T-tS (Xr>y7S860) . Xr'yrS830tc 
*JV^T7^^F P ert*<il r l j "C**k*ttJW(lltpert 

LJ^y*7y;tPLt:-t7 ht (xf?rs87 

0 ) . fflRKpCfi r 1 -Kpertj ^ig^UTU-VfflS 
(XT77S880). 77/Fpert$r<l 
roj tU-fe-ybLT*^-^>-^T-rs (Xr-yT 

S890) . itztf^x. *)V-*><r>mi fci 

Kplif r i. oj S+'ttfiSKpert, liffitpertR 
+ t P ertLTi8i!rfSift^fcft&. 

Sft^L* ( d02 ) liStttt*"; -y^«t**fc* 

<o*** 'j - ymzfo i,z®tKx±z i ^T-. v y f- 

&7ti6tpertR<tpertL(CiS^LT^I>. $4>lC, ^' 

(02USER)fciGtTSE!l*<li. 

[ 0 0 6 7 ] 02 2(iSliaues V*-Jgfc Lfc*t«T 
ftm^TCATS'^^^B^M^^b^S:-^^ 
4/t-^-^ 3 y<oJHH (AA/F) fcJ:t/ia« 

(Hz) fflWt'il, tJt. 02 3»i«ijajgTCAT 
L tzVmX'£.ffim. S V *fcBS«)j!ttl 
WSHWHii/WC-iygy^ia (AA/ 

f) axtsmmnHz) cowtx-bi. m2 2axr/ 

02 3K*JV^T r Oj t«*<t4fW^*<l-Wll«ia 

bmemimLxvi. 022, 02 3tt>cfyafft 
®mmm±.x®mim£$£itti z b . * 

[0068] &m tt#t:zt iwm. mmsnx* > 
mm. mmwi.x'w&vmzw&Bz-m* 
hzumTximx'Z&. 
[ 0 0 6 9 ] 0 1 6xmwuz£ 0 k. mmcmzn 

[OO7O]J:oT021 T^-f <J: 5 (c. ttfl^W^ 
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' #^2 00 1-1529 13 

1 8 

ertLO^H;l/-f-y$r^-f7D-^-^-hT-S>0. 



1 7 



fflt*v^TI4^Wtt02STW4ftWft&»4>-tfD4-e -f * htiRS[S***ffi*5^ («UI 8 leftist S ) . 



[ o o 7 1 ] t z bx\ 3 ycov vj-m izhzfrt- o »*>mti Ut 77s 9 1 o) . isa 

TftS^-^^-S/aycOfillk^^a-CfciSaa pertR. fptrtLi^SmttXWt&LXS/Stb Ur-v 

mgomx'bz&mmMt: o^o2^»ai»t s * 10 t-s i o 3 0) . ^-^y^jti. 

tfUfT-tfcJgSilS. ■9-16tJ:S2a8Sit7-f-H>'<-/^«!lffll (S02F/ 

[0072] Rttiz. /WC-5/sy«'J->«TO B) *Slff+"C***»if d^SflSW* (^T77S9 

K^#«»o2STRc7)tija*{i, y-y«-ptf)0 2»Btr 20) . zmtty tmwzmnix^z^b 

bh*-9K-i/ay<n®mhmfM*MX%h&mL gacJiflr^Xrvrsi 03 0£JTfTLT, 

K<0a-C*S#fi[^iaifc , 9O0 24H t *»*i:, 5"**7-f4. 3^7*-hVW?«»Sr*fTLTV> 

y-y«!B<^^^-c*i>A*-^-^3ycD^^ jpg4«BaOTS<trt:K--oaP6*aBS' 

STi&gSftS. *t»L.-CV^*^5rflSiJL (X^.yTS9 26) . 3 

[ 0 0 7 3 ] ctoT, **iHb**Slfc1\ mm&ScMZtltlt * KtiSMKpert. JQtitiRf pert 
ya^S8. JWHWWf-f^h £fS£ tfttfiEOft*®!!? 20 R, f pertL^KlcWSiiTV^^^ipJMt* <X 

matSBOK-citoesiiiaw, jb«R¥h±t« f^s 927). Kt^vs^iTvxfitmHitSH 

A*ji*aBllhK^L. 2BBaie*y:SV«ff*<01I Kpert, jg&gfcfpertR, fpertLfcLTi&ytLT Ur 

tS^f^li/KKSr 1 ^ £*:ft*I?9S#»m (fffliia -yTS 1 0 3 0 ) ^V-^ykWT-fh. xf77S9 

ft) #*Snrairtt#tt*S <*4. 2 7T'*^'^$iiTV^^fcWSiJ§^t SliHSL 

[0074] ±Ea^i««<o**HHk**4i**s *v^siB^sv/jiHiia«TCATvvr4»fesv. tc 

ftftOVfcO-Cfty, ±iefflS^toa«LhT<0*S«f ' AT«fciBtTtS(iKpertfeJ:^«afpertB. fpertL 

mza^x&xmmm^tih. wma&ismthbwzs £®m%sviz®txmm 

[0075] 02 U$rt-fK-~/B-y<r>m®L. W& COS-ffclAKp. JUi&S^-ffctA f PR S AfPLSr^ 

<0<iS-i:^W^5SL^*^^«^L$^b5riftBB LT Ut yTS 9 2 8) #/P-?-y£&7-f -S . 02 

■r*HT*i. 30 4& (a) aim^Tmtixvgfsmmsvtztt? 

[007610210(a) UMjtfHtmm >hZ5- SSHIKpertOXfcft A K P *ijr$-0. PI ( B ) fijfflg 

['0 0 7 7 ] 02 1 CO ( b ) ii, fci^N- f pertLcD^-ffcfiA f PR, A f PL £ SHUT'S 6. 

?^-is3>CDffim mmxmW) %m2 2<7) (a.) t [0081 ] ^fcftAKpfcit/SHfclAfPR, A f PL 

H-fcLfcttWC. £ff*2fll. JTOfflfc l/2fcLfc* tt» **i"NiH24« (A) <9(lgf6ji3j:y02 4<D 

ttUJPR»t«iTJWW36«fiTt4 . [ 0 0 8 2 ] Z ZX\ mf&V-^ytfmrHtiX . X 

[ 0 0 7 8 ] 02 1 CO ( c ) aslSBMEii.W W tvTS 9 2 6Txyi/V^anE«fflb6qOES#l"CV^ 
^-y 3 y(01f (J&lxJ^W) £022*9 ( a ) fc- 40 V^#fc(iXryTS 9 3 0(^ttt*. 

jefcLfctt*T\ mm 1 /2{g. JS$J£ 2fgK Lfc« [0083] -?-3lvt . K*fflJ8*02USHW«Wt*A 

£X't> h . i <7)«^{±)j««fc 'J y f-^Sf m^'X * tz \t 'J O2USER<0ffl*« r o j J: 0 ^ £ V 3 *\ BB*>K^f J 

->^SfM^^'02 2C0 ( a ) fcifc^T^HBReA ffl*02USER^tijll*(ii](cS)l.*^5^(iS^[6]tJ, 

l. Hc^fowmicftfLT l* 3 ieamffi *w5*»t«»w* (^f7/s 930). 

Wfc* h tdh , ^ti 0 «Mb*#ffiT4 . [0084]Xr- y rS930 Tg^jfUffl^ 02USERO 

[0 0 7 9] [MttR. SlS^S^Sigy©!!® (Wi il* 5 tijD^|6l(CftSi:^Wiig^fpertR, f P ertL£ 

9) ] JSfet, ffiiSKpertfeJ:lXjgjg|a:f pertR, fper -etl-f^-fLftAf PR, A f PL^'tt*itP L (Xf?7S 

tLSfflRWfcSaE-tS^rffitoV^T-efDRtt^SlBfr 9 4 0, XtvTS 95O), SUlKpert^ SEftftAK 

S. P^ttiSJOtS (XT-y7-S96 0) . Xr-y7' 
[0080] 02O{4HIKpert. ^aaftfpertR. fp 50 S 9 3 0(=fcV^TS^OT$O2USERcOii*W^f6lt= 
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h S b £ CI jfiftg f pertR . f pertL £ fflW-SMttl 
Af PR, AfPUZtfti&Zlt (Xf-yTS9 7 0, Xf 
7^3 98 0) . MKpert&KftftAKpftfmtt* 

(Xr^rS990) . 
C0085] owe, WS3 to^KpertS Jtfffifc 
JSf pertR, f pertL**-f-fL-e^'J S >y h- 

3 (xf77S 1010). ore, H^L^r^SiajI 
SSV/MMa^TCATV-yT*^SV, TCAT«fc«B 
KperttJit/HiHRfpertR. f pertLO^SttSJWJ L 
Tieet (Xx-yTS 1 0 2 0 ) *)),-^>ZWTt 
S. 

[0086] ISIS (AA/F) (AKp ) SJ: 

tfffl8ROS3!* ( A f PR, AfPL) (J, 

*) iz£iX&%.Zt\&m2 4X'*i~?-v?X'5-lt>tL 
5. (»19fcWlWi) «a9<0«NB. Sidft 

<33BgaK (AKp) fcHtt&O&Bftft ( A f PR, A 
fPL) <^>-**Seg-t4t<0'C*-5Tfc. -eil^M*^ 

asmm v h *«ff£*i»aom*>>«* *w sit 

[0087] XVtmm.X'5-l &*USBE 

Wilt LTifL^v^M, tt£ai£^:£tf>6*i 

(b) coxoKMmwm. nmmmm>^i 

5CL, x5<yv-3>-«0lKbSrR6±LTV^. 
[00883 :oMW: J: iiWrCtt, £mm&k 

[00893 ore, JSlKpert, ffl&ftf pertR, fp 

ertizMmmmzmzi-mmiz^xmwi-i. 02 

5ttSHKpert» fflftftf pertR, f pertLSrZXttKttC 
02 5T«±A-^^-x 3 y^W (Jf«^i£ 

0 2 0 1 asm # s £ t e j: -> x wmm%Wi 
tom-th^nxhh. (wg.8i,z>ti&-?z>) . 

[00 9 03 02 5c97O-?-^-Mlfc\,vC, 
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assaeu ^-9<-is3>*%m*mmmzhz> 
it>zoii>*wti-t (XT7/S9 1 ) . mmmmiz 

Sr^fcSli. *^)fc*tf5»|Kpert, JUffltpertR, t 
pertL£*WWcRJ£l,TettL (Xf^TS 10 3) 

CfMBK**fc*t:liTaaa0 2H:^l 6 
it7-r-FAy?0Jffl) (S02F/B) frUft+T'&S 
frb' o frimWh (Xf7rs92). S«i&Jt7 -f - 

10 S1035rHffLT, *)l>-^vmith . 

< - HA*.y ^©wsriitfLTv^ t # w±, mmmm 

02USERc7)^-fbfi;A02USERc7)<i^ ro j j; 
if 0 *\ BP *>KSWffl$02USER3&«iiMfr|6] t*> S *»* 

3) . msmmmo2\iSERffmiJ t mmmzs>hb^iz 

itmmt pertR, tpertL£-£ft-m£-fkiAtPR, A 
tPWfttifJnl, (Xf7 7*S94, Xf'/7S9 5) , 
mffiKperV£$Mm&Kpt3ffltot& UT-y7*S9 
6) . ^TvrS9 3tlJV^iaeHffl*02IBE 

20 RWlfc6«IJ^*l«!It*4i:#ttt«fflt pertR, tpert 
L^-eil-filMtiAtPR, AtPUfWtflDStf Ut 
•yrS9 7, Xr y 7*S98) , ®gKpert££-|fctA 
Kp«JtJS^S*4 (Xf-yTS99) . JlliKpertcO 
^L«AKpfcJ;lXjg^tpertR, tpertLcO^tfiA 
tPR, AtPLIi^raaSSVfcivmiagTCATCJB 

[009 1 3 l^X\ «f<««Sn^fi(BKpert*J itf 
jg^t pertR, tpertL#-£fi.eh.cOi; S -y hiiSr^i 

fc*»if o friwnu mix^&misizit'j 5 -y vim 
30 £fir3 uf77sioi)-. ore, HSLfcugaa 

)ISSV/M«agTCATV-yr*>^>SV«, TCATffit 
lEtTSl6Kpertfc<J:OT»|tpertR, tpertL**S 
IXsffiL (XfvTS 10 2) */P-^->$r»T-f 

[00921 ZZX\ (AA/F) 0^5l» (AK 

p) tixxsmmogmm ( a tPR, a tPL) a, ssti 

d eSISBSJK s v fc ( £ £t'{±M 

USA) eioT^§tii>02 6t*t77rt4i 
40 t>ti&. (tm9£.M®tt) tt$m9<r>w&. jm 

•waaswe (akp) tnmasEs&vss. ( a tPR, a 

^ftlSfl»S:4x & £ b tfX* h . 
[00931 COXftiMUI(= J: 022^ 
^(i:02 3X'mZtlh J: 3 K«*«MfcK-f V hMttXilli 
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88**4 . im-hlZXT-yTS 1 7 9 OtCilO-*, ttHHfcSfl* 

[0094] [«MWS«Tout«)SlJWSI (JSS1 3&>ofct&(C{i. Xx /rSl 6 4 0CJttf. 

i ) ] mmiM.To u t<os#MST ntxy=jy [oion 7^-KA<y^mMnmtt. xr-y7s 

EIiaRNE4Jj:V«WlWrte»flEPBA*»feil{5eS*l*. l 6 3 0<9g#Hr5£ ( YES) b%Z<DX\ Xf77S 

«WWMt*T out JiSU^S ftfc«*«*«T i tcHIE 1790~S1840(;*3^T'J-yU>yf-77^FA 

«R»KTOTALft^fl»KptJ|lt, <K<0«5S1 • OtJWl Fl. FAF20ffit:ietTPfl|g±T-f \s-i]*jy? 

SfcJMBSflS. HjEflaRKTOTAUi. XVx'y^SJ* fJW) £?B. ^^CDLYlll 030 (b) 

-yimimwm^tsm^tmmm^y^ym 10 FAFiw^ra^fea^y-yyv-^^FA 

1*tt|6l±^)fcftOlliE«»<0««rC»6. F2*EKS-li-S4'C0>affi3ISL Wh02*yV&jl 

[0095] F VO 20K^j^4Jt0IMfll ( P«*J«) *38fff 

[»1 1] Tout=TixKpx KTOTALx KO 2 4it^DI$IS£fr8!l1-4i<y)-C;b4. 

[zm£WEm.K02<nmmm.(9mio) 102 101021 *f-y7*si79ortt»2*>y-j"j? 

7t5j:tJ c H2 8{i±aEffl!I0 2-fe>1fl 6<oai^1lEFV f-75^F AF 2 tffflO W5«U FAF2 = 0 

02(cjEtT^JtffliE^K02OSaiSrfi : pSm <0t$ Wi^r«y7S 1 800 (028) SI 

*tEffi*KO2J|:ai/W-f'y<07n-f-^-h'C*4. O'J-yy 7f77/'FAF l#tt0*>5a»fcflHrf 4 

[0096] Xr-yTS16 1 OX'li. W.IRU^O) FAF 2 = lOfcifctiX-f -yTS 1 83 0 (0 

U-yiJ. y f-75^FAFlfttfFAF20t«*ff 28) Kit*, HlOU-yU y*757"F AF IjWI 
a. »l<0'J-yi;-yf-75^FAFUi. 030 20 ia*SA»£«HW-4. 7 * - FX* ?CMi&l$tt. F 

(a), (b) t^rtJ:dfc±aail0 2-b>^-ai*«E V02<F VREFfeMllfFAF 1 =FAF2 = 0"C 

FV0 2# ? £WEFVREF (WiHTO. 4 5 V) J: &4CDT' (02 9#!g) , XT-y7"S 1 7 9 0 , S18 

0aV^J-yf-«®cOt#ffilfc:iS^S<l4777'Tft 00S-^tXr-y7S1810{C^9, *-/^CDL 

9. »2<0>J-yy •y^-75iy'FAF2(i, 030 Y 1 KtOffiJgfflTD RimS&tlh. *fcFV02fc 

(d) tjjrTidtSIKOy-y'J 7f75/FAFl F V R E F X'fotlli, FAF1 = FAF2=1 T*S>4£) 

tffiMLtz <0-lXUl-*0lc3Cfl:Lfc) &f&frh- X\ Xf 7 7S 17 9 0, S 1 8 3 0£&TXt -yTS 

©SH3!gLT757*FAFlfcHH^:f&5i3;h.S7 1840CM9, ij^y^C D L Y 1 £IEtf>J5rj£fiTD 

5/T&4, LA>'|g^^ix4o 75/FAF l&tfFAF2#i:£>t 

[0097] i#l4>075/FAFl, FAF2<0MH fiOJUifc ifcttlfcUtOtStt, a^^CDLY 1 
AM^#«t{4SI2 9fc^?r7T3^5At:J:9llff3*l 30 <9«ffifS5S2ff;b-f , FAF2=0-C*fttfKO2fi 

£ . 5fe-f . 7 4 - FX -y 7M«BHttB»^S*». BP*> , fcBf€« I *tm~th -# ( Xf -y 7S 1 8 2 0 ) . F 

mmt x'Ji-ryiv-yimzmftL , 4-111*^7^- AF2 = itr*fttfK02«jK>Bft£ei*is*L u 

F><-y7S'Jffll$:M4&-ri><7))!)>S*»$r i t ; 'JS l JL (Xf 7 7S r-y7S 1850), Xf77*S 1 86 OKjttf. 4 

1910), BB»B*"c*»th.«r. WMct&mtf*^ tz. tdr, TDLiijdijWttBJBTiiBffietrc** 
ore, WoizxruyyAzmj-rz,. m^&m2mffl&mizt5^x®mm&A02siMz 

[0098] mtkt&otzui.. ±mmo2-t>*r\ftt) &->xxxzni. 

«EFV0 2*«Jjl«EFVREF J: OiSV^^SrW [0103] 02 ICOXt'/TS 1 6 3 0<y)ga*S£ 

S'J-TI. (Xf77S1920) . FV02<FVREF (NO) , WhK0 2m^®®m\L%tltct)^tzt* 

*W4-t6fcStHiS51ftt^SS20i;-y!;'yf-75^ li, Xf77S164 0{:I^ ±SW02-b>^ai* 
FAF 1 , FAF2^fiO(Ii^1-4-* (7.x-y7°S 40 «EF VO 2#£2|MgJEF VRE F i. OffiV^j&^J 

1 930) , FV02s*FVREF**J&fc-f4i:gfc« Mt&. -£<9SSH, FV02<FVREF#Jfc£-f4fc 
V^tffiltdS^-fS (Xf77Sl 940) . Xf77Sl 650£Si.&, miW-yVv 

[00 99] 027fcS9, Xf-y7S16 20*-C*tS f77^F AF 1 fcttOtcRj&T* 1 1 tt, P«?6£ 

K02ffic»tft£ff3. IP%. *-?y)V-7Mmfr f-Oy-^WCDLYUttlt'ltf^^^K 

f>7-f-FX-y?ftJW^fl£E&, &4V^i7 4- 4 (030 (c) . T4, T10«B) . tf* 

FA'.y 7$IJffll*(CXD -y h/^iM!6*fc:BIJ#3*lfc t * ^CDLYl^y Fffi#ft?)j?f5gffiTD R J: 0 >h 

Kte, ^e®ttKREF*K0 2«WS«BfitLT»^- S^*»5*»tfll»!L (Xf77S1660) , CDLY 

4. ±EUW«)t#fca. flfcfx*>=SrV\ l<TDR#J^-|>i:££liCDLYl=TDRfc-f 

[0 100]^<Xf-/7S 163 0-C«i, 4-0KO2 4-^ (Xf y7S 1 6 7 0 ) , CDLYISTDR^* 

mm^ixtztf^^mmL. wMfetuzim 50 m&i bt^tw^^xr^rs 1 7 1 0 tat». 
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[0 104] vTS 1 6 4 0<Dga { 55e (NO) , 
HP*,FV02SFVREF*<fi£i1-|.i:#Wi. g51<0 
'J -V >J v 1-7 7 A F 1 lCRJ&t* 1 1 L 

£. *>)y;cDLYiJttiitWy; i J»'W 

(03 0 (c) , T2, T6, T8#JS) , KS^X'i)*7 
y?CDLYl<9#^yhffi#:EOJ^fflTDL«i: 9* 
£V^S*>£!«L Uf>y7'S169 0) . CD LY 
l>TDL#J^-tSi£CtiCDLYl=TDLi:-r 
l>-^ (Xf7rS1700) , CDLYl^TDL** 
tf&?ht%temhlZXT>'/TS 1 7 1 otejttr. 

[0105] ;;t'Xf77S1 630, SI 67 0, 
S1690, S1700tt. ^^y^CDLYlcO^^ 

[0 1 06] XT7/S17 10-Cli. ^WCDL 
YIO^^VMIO^ (£*) tfWfoltztfgfrm 
m I. RmiZ^tZ MiffiMAT ••/ 7* S 1 7 9 0 ~S 

185 0?> WINm*9&?ri-1}* R«l/0>*fc& 
fcfcUr-yTS 1 7 2 0-S 1 7 8 O^P^JW^Uff 

-ri.. 

[01 07] Xf'y7'S17 20tll HKOy-vy 
•y?-7 57*FAF l2^0T&&*»5*>£«5'JU FA 
Fl = 0»i:&lCli. 028O^Tv7 , S173OfcJt 
X20)\)-y\) 'y J f-77?FAF2*m0b1-Z>t 

TDRfcU (Xf77S1740) . 5 6fc2*lt*tiE 
fl«K0 2tl!«12CJ:"3JWjr4 (Xf7rsi7 
5 0) (03 0, «*»t4. 1 1 OJftg) . 
[0108] 

[&1 2] K0 2=K0 2+ (PR1 + PR2) 

0 2* y-ttlE fc fc* 1 <0 D <y ^HIIEfflitWI ( P JS ) 
Tfc4. PR2ttfca-$-*03 6fc:T*tf>&;h.4 
O2STRfcJSfc£82<0y -/f-aiEfflJtMfl (PS) T* 

StlSeSBB!B-C«PR2 = 01:-fS. 
[0 109] XryTS 1 7 2 0<0f*>'S^ (NO) , 
F A F 1 - 1 x-h & t § ICUt *n2WJ-y})<7 + 
7 7?F A F 2 £<1 1 fc-T* 1 1 1 ^> ? C D L Y 
lO^^hftSrlEOffiJgffiTDLiL (Xf'/rSl 
7 60, SI 77 0) . S6fc«EflWK0 2*»j«l 
3fcJ:!)JlttW* (XT77S17 80) (030, 
#Jt2, t8#SI) . 
[0 110] 

mi 3] K0 2=K0 2- (PL1+PL2) 
ZZX\ PLlttPRlf:HaMca»rS(a3 3tT* 

*^4SSio'j-y«Effllhra <P«) "C**. 4 

fc. PL2fcHjft^403 6fcTPR2fc^K*tf>6 

tiim2coo->MiEMmm (p«) mi 

^»»TliPL2 = 0if I.. «<X??7*S186 
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0T*{iKO2ffl<7)'JS y hf-x-y^SrSlV iK^T'KO 
2<lc7)¥l'ffiKREFOaLti: UfyTSl 87 0) & 
tfKREFfficoy S-y bf-x-y? UTy7*S188 
0) 5rffoT*ro^7A$r»7-fS. 
[0111] m27&i.xm2S<r>7'uryMZj.ix 
tf, B3 0f2ic*J:3lC. ±»0 2*y-?iiS7J®EF 
VO2<0R»M$[<«MHtl. t3, t7, t9)*>4> 
J*@l«S(T2. T4. T8, T10)»BLT. PJS 
MflWStffSfl (B^Jt 2, 1 4 , t8, t 1 0 ) . * 
10 2<0U->' , J-yf-77/FAF2=0c0XSH4><iKO2 
ftOfllfafrliiW) I flSOWUffS ft ( T 1 , T 2 , T 5 
~T8K FAF2= l^H4'«iK0 2fi<yDM^*|S] 
O I yfflmtfg£iZtLh (T3, T4, T9, Tl 
0) . 3ri3, ^JBlt5~t7BlTH:>^-aj*FV0 2*« 

m^m?$ffiix^&tK Mo^ffiTD r(c^jc-t 

*PSM»^aS@«aJ:9SaWSI«l)W«v^A, 3*20 
'J-yl»-yf-7 7^FAF2*^!(&t^r, POMffttg 

[0 1 1 2] oyt. TSEffll0 2-b>"tl 6oai7](cJ: 
20 J»7 -f - h'A-y j?»!«IC-3V^KBBt4. 03 1 
ttT8Bl0 2-fcvm 6^ffi*tJ:*2«Slt7^-HA 
■y^0Jffll^-f->'Sr^-r7D— £?\ 
TeSffllO 2-fey-tl 6 OffiflfcJ: *2j»Jt7 <r - b'y\"-y 
?$W^tt*M£LTt^i' ^ ( Xf 
•y7*S 13 10). 4fe. */l^-f-VS«0Htf Lfcf: 
S fcTSW O 2 -fc X1M 6 OSS* fc J: 6 S«Ufc7 -f - H 
/N'-y 7 MW<7)&m*fc± LX\tfzfr¥ 0 *»*«8W* 
(Xf77S 13 2 0). *r-y 7*S 1 3 1 OfcitfT, 
T-y 7'Sl 3 2 0<03t>^"fhjb»K*iV^3S«Jt7^- 
30 WvffflWgtfr&fS&lX^&tZiZit. 03 2(C^ 

i-T-y^mmix. T^.mo2^y>n 6com^s 

VO 2 KJB tfc U U -y ^<7)7. h ^ # ttU^feO^H 
*SDA0S:*»4 (Xf77S1 33 0) . »t<«!* 
LT*«>fc-WUISD AOKa^l^TRiCl 4fci 9lt 
M-flMMSW^^SDASrSaj-f* (Af77S13 
40) . 
[0 113] 
[»14] 

SDASUM= SDASUM + KIXSDAO 
40 SDA = SDASUM + KpXSDAO 

mta ztitt s d a a* y 5 >y hi^*s^t v * 3 

fWOU, Si. TOS *tt'J S 7 MIKHje-f * 'J 5 -y 
hf-x y^fflSfcff&V* (Af77S1 35 0),fg 
fflSDAREFSrieei StJ:")*^* (Af77S 
1360). 
[0 114] 

[SI 5] SDAREF = a5XSDA+(l-a5) 
XSDAREF 

ZZX'a 5^mtmx'hh. 

50 [0115] rxJ^-C, H33tSrr7 % -7*/^IWiL 
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T. SDX!£jttJ&tlf&UOPT%y'( yPRl. PL1 
Zl&bh (^f77S137 0) . XryTSl 
3 10fc<tysi 3 20Wffc.fcfcWCt>, 398it7 

•* - H A' -y 7 ©JP&tttf SSJg. ZtlZ^tZ iZli^m S 
DAREF£SD Afc|&£L;t (T.xy7*S 1380) 

«, WEf— ^t«au-c»iopapRi. pli 
suopjhpri. PLittwaafflKjfcM 
ie^sk o 2 ^Hj/w-f-vowiKft ^xsmmiE 

fc^ttMlEflft K O 2 tiJMtmUimBIT out izm 10 
C 0 1 1 6 ] Z<7)£ 3 fc LT . ®*flJJW02USER£ffl 

wma <t r/fmn-mvmizfc tfzm*mwzm 
c. *vi?><nmmm<mmz®m&<miLxft 

MfeWbhZblfiVti,. 

C0H7] mi mamffxssm: mm 1 mm 
mco^mwmmmx-it. 3 >aman t 20 

pertR, fpertLfc«kVj©|gKpert£SSS^lJffl*02USER 
OjEft^MWWtJB tTsaw S i fc t«t >)ft*iWfc** 

mm.TCKuzj£ tti&±mtmzm?z mm. t p 

ertR. f pertLfcil^flSKperttflgi^fcJ: 9*tf>4> 
ftT V> S fc # fcte V »/ 7°C£-^Tffigfc&5g LT i <t 

[0 118] H3 4tt-7<y7 , «rfflV^Ttt«Sflfc«aaR 
fpertR. fpertLfcJ:t/®tiKpertfc < tl,5l$iJffii)^a 
;l/-f-y£jKf7o-f--v-h-C£>&. *^-f->-(ifi 30 

(HI 8) . Xf7 7S8 3 5fciWf77S8 6 5 
fcfc^Tf (TCAT, SV) -?y7"£J:9ll»texj^ 

^-tTCATtCjStfojggtiScfpertR. f pertUJ it^fiffi 
Kpert$-^L-C^g-r^. 

[ o 1 1 9 ] c:o«fc o fc, friem 1 m&mmvmmx 
hhQ®mmmmz±ti\f, wssLsv&s.vim 

&cO^UW$ft%oZttfX'Z&. 40 

[0120] i&2fmm<nMw i mwm\ or 

03 5«2(s^fi»®cOSmilSfcfcftS^*<OSi|ffll«l 

mmmmt7*v?mx'bh. mwm&xvzm 

6. ifc. M$iJfflHa(ifriemi»fi^ffii:iai«fctt 

*KaKTCAT&jt&f*«si offlDt. mv&<k 

SrJtJ&t &Ma (£092 ) fc . tt&nyA'-;? 1 4<9& 

7cK*#»S02MAX£it£^S«ia <«33) fc, ®* 

s^#wso2MAx^ifiE-r&Ma («H4> fc. mm? 50 
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2 6 

y/N-* 1 4«±aaB<^a8ttA/F*«sE-r4«ffli 

(«WI5)fc. «j«3>'A-^i4lcW»S*lTV^lr 
igS»ft02STR£fi£5rt&*!UI (&16) fc. «3y 
A'-* 1 4tf5iBBfW*02USER*Saj-r4«Sl 
7) fc. g?^?lJffl*02USEfcffit:-CSm^]E«StKO 
2«F/BA , 5^-^ (PR, PL, TDR, TDL) 

Z fc fci 0 MXt» rtl±S*6 <fc 3 fci* 

s«itA/F*iw»rr&«a(«ia8) fc. fba-5* 

(PR, PL, TDR, TDL) ZM&tfBlzmt 
XEXtim <«19) fc. 2JttttffIEffiRK0 2* 

fsn-rssaa (ssai o> fc. 6fc*^v^«it 
«m*Toutsrsajts«s(«si i) *fT*3t> 

<r>xhh. 

[0121] 
[S816] 

Tout = Ti X K TOTAL X K0 2 

* 1 JBfiBStti/t- v- a ytf)JU»ifc £tftHB£ 
SEK-f 4i fcfcJ: 9KfgfPW02USERfcft*fc-tl>S 
jBJtA/FIW«tff*->fc (02c7)«ia8) #f&2 
H«ST'<i£$Sit:7 ^ - FA*.y ^jatCft 
2 -fe yf-tf) til LfcBWS** ^SflUbMiEflOKK O 

2tf5ifcWM»*llfrf44-COT-f M^fHTDR. T 
D L*5iVS«JttfEflaftKO 2 £7.* v rS*4Xdf- 
7Tft(P«y^VPR, PL) S:^M-f-?»-fcfcJ:0 

wmmmmo^sER^m^iz-timufi-^K-^ 3 >- 

fco^TI»HB-rS. 

[ 0 1 2 2 ] 03 6Jim2H^®c7)g§*fiJffl*02USE 
Rfcffl^fcaaKtfcMW/P-f-^ («H8) 5-^-f7o- 
f-t— hT**. *^-^yti^-fv-«iafcJ:i9<0 ' 
frlimrZixh. tr. ©mfrt^fffiPBA, xyy 

wjfc&mmzhix. pbam. eTHmt&mixm 

ftttth (Txr xTS 1110). TcSPJO 2-ty-^l 

6 fc x i&mt? - KA'-y tmw^x'h&fru ? &z 

WJIL UfvrSl 120) . »t7-f-h*A'.y^ 
»JWC*Sk§fc{i. xyj/ydOjfflE^OBjWSeESii 
■TfcPI-<03HEtt»-C*)«.*^*»SrW8«L ( Xx-y^S 
1123). »e*t^'^H$n^fc#fc{iP3Sy^y 

PR2. PL2fcilA'U'yf-U-yRiET-< V-<^HT 
DR. TDL*5gtfc^$iX , r^l)* > S*^fJSlJ-r& 
(7,r-y7-S 1 1 2 4 ) . Kfc^SftTVtfllf^ffi 
SrPR2. PL2. TDR. TD LfcftALTUr-y 

rs 1 2 1 o) Xfr-f-yzmTtz. xf-yrsi 1 

24X'*ti¥%ZtlX\^k.WmfiKb Stt, 0^ 
S V/TCAT-7 -y Tfc <t 0 S VM . TCATflfcJfi L 
^'J yf-fflfcJ:yU->'(fflc7)®20P^7 i 'f VPR2. 
PL2ti£V ! V v+V-yBOfc? < W^STDL, T 

DRco»ffi^^5g-ri,fcftfc. p-^y^yamm^ 
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27 28 

PR, DPLfeitf'J-rf-'J-VRlKT-rMlflaoS WtlTo u ttfXtl. S9IUt«Efla»K0 2«»H 

WTDR. DTDLi£IS^SVfcJ;tfj»&i&£ lil^lH«t^Jgit|3|«T*&. 
TCATfcJGtTRjefC Ur yT-S 112 5) [ 0 1 2 7 ] lBHWKJWtl/ W^-^a y*ff 

rymit h . y »*y- >kist * w i«B4>SHfc =3: a ftb *> t. «E9 1 usuesi: nmzw.rn.mzm 

#DTDR. DTDLJif^-r^^A-^^-v 3 y WW*-^ 3 >2rff&3 - fc#T£ i. 03 7 HSR 

nm&mm 1 n«6»«<o[a2 2tc*tn»ou»± mmzmm-9<-is*ym%o^<r>mm 

[0 1 23] Ht/^-^y^HtfL-C^T yT-S 1 1 1 2 3*Ji^f-y7*S 1 1 2 5*H»L. Xr-y 7"S 

2 3?»6m&n^3ftTVvfrV>fc1^!IS*lfci: § . 1 1 5 O&XVXt 77S 117 0 £SSgLfcfl!«iS« 

Mz&ZfrZpmtl (Xf'/TS 113 0). Jain* "T^*)*.. 29&it7 < - HA'y ?M««|iT*6 fc St. 

iSlfcftSi: Stt'J -y-Hlfc itf 'J-yWO»2tf)P«y K*PJffl$02USER*<liillrtr|6ltJ)S*>*SV^i«^* 

4VPR2. PL2£fli[I]tttf5r5SffiDPR. DPLS: ftlca4A»fc«}W-4 (^rvrSlHO) . tfflldj 

JnxTiijD$*(XT-yrSl 14 0) . U-y^/U- fit*&fc#liy «y^fflSfc«ttXU-yfflJ^20PJSy 

yRlKT-f M«rBTDR» TDL«rfriiIffc6»4>IJfffi«[ -0-PR2. PL2fcfrGMfcJJfjettDPR. DPL5r 

DTDR. DTD Lfc«JH,T*^3-ti' 5 (W-y 7*S SUxTiiJoL {Xt-vTS 1 1 4 0 ) . Dyf/'J-y 

1150). y <yfHl/'U-yfi|tf5»2<OPay-f VP RUfc?.* MUHHTDR, T D L $r HUlIMt Br^ttD T 

R2. PL2(Om\itiXU : 'J -v+/V-y%MrriV4 DR. DTDLSrSPittttSD^^I. (Xf-yTSl 15 

^STDR, TDL<0$41i. ^fteh-BML^-?-? 0) . 'J y^il/'J-y)l£0^2 WP^y^f VPR2. 
^-v 3 y»tfc(t«.ffi®Kpert^tijDL. JfftiCf 20 P L 2<9iMJn*> JlPJ •y^/y-yKStefV M B*fi|T 

pertR. fpertL2r®<-r&C:ttffiS-ri>„ jg DR. TD L^tMJPd. -fiX-filHaaUcA-^^-^ 

^ffl*0*«iWrifiiK*Si:Stt'J-yfHII*jJ:tf'J- 3V8fflCfc»t*S«Kpert£iiJoU f pert 

yUP>PJRy<<yPR2* PL2Sr«rHItt*^DPR. R. tverVLiX<?lZb&iag+l. K^PJffl 

DPL^HL^TJ^L ( X-f-y 7-S 1160). U *02USER*^>*(S]t*>l>i:S(i l J:yf-(iJ3 < J:^i;- 

yfv'y-yRKT-rMlSBTDR. TDLfcWBHI yffi!lc7jP3l>-MyPR2, PL2£fn8M»»£DPR, 

tDTDR. DTDL$rjDiTlMjD$*l» (Xf-yTS DPLfcULf lUTifcH, Ur-y 7'S 1 1 6 0 ) . U 

1170) . tMPh P3I3M yP R 2 . PL2«J:tf'J 7f/!i-^KRf< WKBITDR. TDLSrffUltt 

>yf-/y-yR«r-fM>*iaTDR. TDLco^Ht *>4>DTDR. DTDL££L3HrVCjfcJ?$-£4 (Xf 

±0. l5l£lgl^M»ffit|5ltttiSW (AA/FXT) 7TS1170) . U •yf-'J-yRKr* WISH** 
J-SfcLtMA'-^^-yayWJ^^i*! 30 WTDR. DTDUlfift/t-^-y'a^S* 

t# 5 . st^'HiiiBm i mtmrnwrn 2 3 tsrr^flis «±£g 

[0 1 24] m2<7)PJSyWPR2. PL fttfTjCfi:^* <k dfcttfcRJfcSft.*. O-^T. Jg2 

2fcJ:U f T-< WB5HTDR. TDL**y$«y l-ffi£j8 WWfA VPR2.PL2iiJ:tfT-f WB3HSTD 

*.-CVi6fr?34>£¥I8!lU ttiTHSfcfMiK'JSv R. TDLjifJS-ybffi^S^TUS^fa^iSrWJ 

HtftKSt* y S y h^x v^Wifcfffcofc (Xr L. ttiTV^tSliKU 5 -y h*tl£5£-f S >J 5 -y h 

77S1180)f^S2^P^yPR2, PL2fc ^x-y (Xr-yTS 1 1 8 0 ) f£SS2 

il/r-r WB^BTDR. TDLS-H^L^^SV/T <?)PT%.Y4 yP R 2 . PL2iJj:tfT4 MBflfTD 

CATV-yTtiO^-fl. (X-f-yrSl 1 90) . R. TD LSrH^L^rV^SV/TCATV-yTt i 0^ 

[01 25] Xf7/Sl 1 1 Ofcit/Xf yT ^tS Ux-yTS 1 190) . **5Piy^PR 
SI 1 2 0T^tl^tlSmt7^-Y^v9mm<^>^ff 40 2. PL2fc<t^y-yf-/y-yKter-f U^BOfflTD 

ffl«t*4i:*..*i^ttTSffll02-feyiM6lcJ:S R. TDLOSSEtJ: 019l2mil«i^!Bi:PI«^jKft 

P^y^>-PR2, PL2fcJ:tX7 f ^ M^BITDR. [ 0 1 2 8 ] JJLh^tJtJ: 3 1. &2mm®(Ogmt 

TDLmmx-izum^tLx^^mmm^r i mmauzxtija. tm*immntmt&mx.$ 

(Xf77S1210). •yv 3 y#tt2:l : L<tt#-fi»«rt* { -C|i|.. L*>t>. 

[0 1 26 3 ^0^20PJSPR2. PL2Wf^ U a*^2«Ut««^fcl3V^IMU'C-^<-^a>'* 

-f«HTDR. TDLts-^T. §4>t3£«sjtffljE^ ff^a^fct-. sijt^ i ^mmmMwm^mv-^ 
fl«K0 2<ofUi«iab«i6taoT«Hii lt-ca . [0129] [mzMemnQamimeaiif&im 
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30 



29 



[0130103 8*>J:tf03 9liv-yT£ffil,vc&£ fit L£««MO£ft«j£0-CJ> £ . 

$*i&p«^ypR2, PL2*j:tfy<y*/y->' [02] mi gdma2fl^tt8gi£i3(t&£#«) 

^r^Ml^TDR. TDLfci42£J«IMEflaR 10 WfflWl«l!WtSfr^ny^HT , *4. 

KO2(0JWJy^-f-^^f'7a-f-+-h'Cft6. 0 [03] M^^TCATOftje/P-^-y^-f 7 0-^- 

3 8 fc <k 0 3 9 Crii^yl'-f- V tiffl 1 *-YX'hh. 

<O02 7fcJ:tf028fc*tJS1-&itfre&S. [04] fc^HlTOUTSUMfcfEtTffi&a 1, «2<0fflJ 

[0131] XfyTS 1 6 6 5fe<J:^f7rS 1 6 &^l>fc^T-7/l^-f T^T'&S. 

9 5(CfcV^T, 'J ~/*/V-yWMrf4 HUfflTD [05] fWRilTAfe J:U»»Vfc:iStT*IEff»KTA 

R„ TDLJ f ( TCAT, SV) "? •yT^itScK&g TCAT$r^-f|)^Or-7'^$:^-r7'77T'S)l.. 

U Xr-y^Sl 74 5fcJ:lXXr-yrS177 5(Cfe [06 ] »»VtJj:ViR«aTAlC«fC*liEflWKo 

WCP^M VPR, PL£f (TCAT, SV) V-y7° Offi£^^Sfc^C0T-7>£S?- ^?7T £>&. 

^■WcWW-fcifcTs xyyy^ngDOBOSEfl: [07] 3£«ttA/FfciStTttiEfl»KA/F*ifej&r 

eHBlEgttJ:<ft*dt^^*£itfr3£fc#T'& 20 l>£tf>fcT-7/l^t ^77T'&§. 

4 . [ 08 ] |«Ka«TCATtlE tTft*K*S«i02MAX 

[0132] i^-fhtzMZT-7)\'*7fi-t?y7X'hh. 

imm%] *xmnm&n 1 k&s mwmosm [09 3 «^»smi*02M«^«KE/k-f-y*jst7 

StfUHftJgffMc J: OSUSIi^fc itf/ifcttSS** [012] KJ^£ff*>6$fl:ffKk 1 R, k 2 Rfc 

<bft^15iafc^**a*fc«tTift^-rS<Of, »t 30 J:t/&£fi&$klCAT. k2CAT^fi*Sff^5 7-C*4. 

m«3 y^-?<om&vtmzmtt:m:mmt:'&z z [013] vA-^fcAasftiSBM^ostt 

#fmxS-y^Hy«fttO|6l±S-0S^t^-C JtA/FfcCO^fcJ:tfO2^fc<0H«*ij*t1*tt 

0TJ>6. 

[0133] «#«2C$l>£m#Jffl3ISCJ:ftlf . [014] *«3 1 4 rt<0i!^#«»O2STR<0 

n$g i laiK^msofif^atcts v ^x mmm$m si^-fy?:it7n-ft- . 

a*«^#S{i|y|£«*i^SS*^fi!t!«?aSfc J: tf« [015] «Hltt*TCATK:*«-4 JJRtt02srHHtj il>' 

j«t, ^i«^«£iE«fcsa-c& 6 . [0i6] mms.o2siRmmm^it^nmm 

[0134] Sft*3B3 tfiR6ffl8ttt»JflKIBfcJ:Wf . T**. 

araaa 2 ieK^i*iMMco^m®j»^atfcv Birie 40 [017] ia^*o2usER«oaa/i.-f-y 7 

TS«KES<xfci^^^ffl*^^v^frE«* [0i8] smosMflsm w-jK-ss a » <m 

timw%M*mn.-t&<7)x\ wckmmwm&ziEmzm m**?? n-f-v- vx-hh . 

[019 3 II 8<OA--^<--/ 3 y«^t^^ 

[0135] m%4 m&zmtuwmmzztuf. s y*^- h-cas . 

BS* y^oaj*t=aKJ^Tttffl*S(C J: ■ | JWEII«3 [02 0 3 «HKpert. ftm f pertR, f P ertL<7)£Jg 

ot^rt«»MK«tt**i.iffl^sw)aasit*. mms. [02 1 3 /t-^-^a jaiofteiK 



ftAtfiHiaaTCATtcj: <ommzpT%?4 >pr2. 

P L 2 fc i 'J y f-/ U - yRlsf -f W -f WIST D R , 



[0iB<OjS#^iJtBS3 

[013 *»^(0-||tm(cff«Sjttlt»jWSIt$:» 
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TCAT fcSfc £ ^l^*««tfcfWW£-§-£ h^-f 
K-i, 3 X»W!& ( A A/F ) £ Jtffflgft (Hz) W 

[02 3] JK«a«TCAT£-}gfc Lfc««-C2SEISBME 
S V S3^S^«rOtt«ft*»ft#*4i 4> 
-5/ B **>»■( A A/F > tiXVmmL (Hz) <0«l 

[02 4] 2RHUESV, «aaUETCATfcJ6tfc«l 
K P ert<7)^L*AKp, ffittRf pertR. fpertLOXft 
*A f PR. A f PLSr^-tS r-y^S-^-ri^HTS) 



[02 5] JBaKpert. Ji]J$tpertR. t pertt.<7>£Wl> 

[02 6 ] 2(§]££S VfeJt^^TCAncm-l- 
iaiO^aAKpfcJlflflW^tMAtPR, tPL£ 

[02 7 ] ±cSf!lO 2-feyf 1 6<0aj:ft*EF VO 2 K 

fcixm&nm%m o 2 <o*aj£*T 3 %mmm 

[02 8] 02 7(O-^<, ±SSfflJ02-fey-tl 6<D£i} 

f v o 2 icjs tx^mtmiEmk k o 2 <o*aj£ 

VX'hh. 

[02 9] F AF 1 . F AF 2cr)^jm\L)V-^-y^7n-f 

[030] m&mmx. o 2<wm£^-?A s y 

[03 1 ] 6K«tSS««fc7^-H 
[ 0 3 2 ] f ft* S D A t TSfflSO 2 -fe y^tbA S V 
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3 2 

0 2 i: r-TOl'T* & . 
[033] -ftUtDX kPftyj y (PR. PL) «0W 

[034] -7»r^fflv^i«ae8<ifcffliaRfpertB. 

fpertLtiJ:tfS6Kpert(£j:43«!S»«ia/U-f-y 
[03 5 ] £2gg|&Jlia2ittt^£&tt*£ttc^ 
[03 6 ] %25®Bm<r%8mffl£02V®&*m\rt 

10 bkhwhiu w*-^ syzmo w&nzmtm 

miv-f-yifr^-yu-^-YX'hh. ' 
[03 7 ] mtoimiz®w*-?<-i'9 yz'trKo® 
^n^mtmmiv-^y^-fya-^-hx-hh. 
[03 8] -?vTzm^xmfe2ti&pmy4 ypR 

2. PL2feJ:tfU>yf-/'J-yRK7 f -f MlSIBITD 

r, TDuzxismmjEimK0 2co»m^-i-y 

Z9fi-t7Zl-1->r-bX'$>&. 
[03 9] 038Co^K, v-yrfcfliVvrftjgSJii 
PmyjyPR2. PL2&XVV -y+SV-yEMK 1 ? 
20 ^M^BITDR, TDLtJ:4SjBlfclljEfla»K02 

[»-?<7)lttBJ] 

1 - « 

5 - ECU 

8 - ©StiS-fey-? 

9 - jwa*a-ty-fr 

14 - may -t\-9 

15 - ±^<mwm.±y*r 

16 - TSMoKJRSflHsJ'-fr 
30 3 2 - mSE-feyf- 



[01 ] 




33-, ' 



S^ 1 



|TW| |WE| |CYL|~~ 
£9 So ^11 



.6a 



1 — 
1 



ECU' fL™ , 

1 B«*« 1 



__*»H» , 



J 3 



.14 



m 



15 



17 16 



-5d 



_*» Tcat±H# 




TOUTSUM 
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[32] 



Tj*«A/F 



OjF/B 



KO; 



Phi 

Ptl 



ItSE 



1 {&&3 



«J35 



029TRttt£ 



Kp 







K TOTAL 



Tout— KtotalX 
KOeXXfrXTI 



Tout 



[03] 



[05] 




Ktatcat 



ft 



[06] 



Ta 



u n 



Ta 




■a 
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[07] 



[08] 




14.7 



A/F 



Rich 




600 



[09] 



si 



Oa*o<0>1»iE J 

» JL 

^fl FCATO20«1 7 s * 



5113 

sua * 

V j FS1M-0 | | FSfM - 1 | 



YES 



NO 



««. > , . Lr=i 

V^j FREAl 0 | | FREAl - 1 | 



S1f7 





S350 



S320 

^ *,XKo 2 +(1-^)XK0aHMD 



S330 



X 



S340 



) j KOgREF - 
^ a4XK6 2 +(1-<r4)XK02ftEF 



FA-1.0 








KOjPEF 





^ KOjREP /(KojHMD+SDA) 



)r — - 



[013] 



10 
8 



Oa»t(%) 
coiftS(%) e 




12.5 13 13.5 14 14.515 15.516 16.517 

A* A/F 
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[014] 



10 



Rn<AI 




NO 



YES ( — ' 
AF/[CO)-*-/74*» 



S420 



S430 



AF/I02]Vv7"«* 



,S435 




C EXIT ) 
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[017] 



SSIO 



( mrnmrn \ 




niN ? 

'no 



YES 



S520 



S550 v 



^ FCAT02MA5<=1 .NO 
< ORFCATO20=1 V s * 



YES 



S670 



-KpenattyXAT 



T-0 
n«-0 



S540 



S530 



+ 1 AO2 I 



T «-T+AT 
n-n + 1 




[019] 



[020] 



Kp 



Kpert 
1.0- 
-Kpert 



tpfl 



lperffl . tpertL 



[032] 



SD^O 
IE 

0 



— X 



■U7f 



SV02 




S1030 



.Kpsrt 



(YK ( S940 


. ^S970 


fpertR=fportR+Alpn 


fp8rtn=lpertR— Af pw 


* r-ss 


150 f r- S980 




tpertL =(peit L - A f«. 


i *— ^ 


«0 f /~S990 


1 Kpert-KperH-AKp 


| Kpert-Kpert-AKp 



fperta.lpertL ,Kporl X-S1010 
S1020 



tpertfl**^ .Kpert 



a: 



Exrr 
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(02 1] 



[022] 



(a) 



A A/Ft. 




(b) 



T1/2«_J [| 



if 



1 



1 



I 



TCAT1 <TCM2<TCAT3<TCAT4 



(c) ^ .JgggZ^ 



AA/F 



(d) 




(b) %s • «cai(s# 



(a) R/RJS* 



[H24] 




Hz 



[025] 



AKp 



(A) 



TCAT 



(B) 



AtPL 
AfPfl 




S95 



TCAT 



sv 



tportn— ipertH+AtpR 

I 



S l_ tperlL -tpert L +At * 



tp8rtH=tpert R -Alp R 

♦ r~ 598 



tpertL »tpert L -AtPL 



L Kpert=Kpart+AKp | 



Kpert-Kpcrt-AKp 



tpertR.tpertL.Kperl ^-SIOI 
S102 



T 



tpertn^wU.Kpert \f* 



( g ) 



S103 



tpertR.^^L^Kpert 
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